Acute heat stress and thermal acclimation induce CCAAT/enhancer-binding protein delta in the goby Gillichthys mirabilis.
Members of the CCAAT/enhancer-binding protein (C/EBP) family of transcription factors have regulatory control over numerous processes related to cell fate determination, including differentiation, proliferation, cell cycle arrest and apoptosis. In mammals, abnormalities in the expression of some isoforms of C/EBPs are pathogenic and are implicated as being involved in myeloid leukemia and breast cancers. Next to nothing is known about their regulation, function or stress-responsiveness in poikilotherms. Here, both acute heat stress and thermal acclimation were demonstrated to induce the expression of one isoform, C/EBP-δ, in the liver, white muscle and gill of the eurythermal estuarine goby, Gillichthys mirabilis. The established role of C/EBP-δ in causing cell cycle arrest and/or promoting apoptosis in other vertebrates suggests that the heat-inducibility of this protein in poikilotherms may be part of the conserved cellular stress response with the hypothesized role of causing temporary cessation of cell growth and/or programmed cell death during bouts of environmental stress. The observed regulation of c/ebp-δ during hyperthermia represents a novel, heat-inducible signaling pathway in fishes.